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efficiencies are similar for all of the electrolytic processes.   There
is room for technical advances, both incremental and revolutionary,Jn
all of these processes.  Incremental advances are cost-reducing
improvements in existing technology and tend to have a relatively small
impact on cost or international competitiveness.  Revolutionary advances
lead to "leapfrog" technology, which can have a large impact on capital
and production costs but may take years to develop and long periods to
become widely adopted.

Electrolytic Processes

Based on technology concepts known today but not yet reduced to
practice, energy savings of 30 to 40 percent seem to be possible for
both aluminum and chlor-alkali and in all probability for the other
industrial electrolytic processes mentioned (36).  Bringing this
savings to commercialization would therefore be worthwhile from an
energy conservation point of view.  However, it seems apparent (at least
in the case of aluminum extractive metallurgy) that technological
development on existing processes that might offset the inherent
advantage of the foreign producers is unlikely to be reduced to practice
because of the high financial risk, high capital requirements, and the
likelihood that foreign producers would restore their advantage by
quickly adopting the new technology.  It also seems unlikely that a
totally new, more efficient process is imminent, since large sums of
money have been spent over the past 25 years by aluminum producers in
search of a process that would override the inherent difficulties of
electrolysis (low space-time yield and low power efficiency) with only
moderate success.  Candidates such as bipolar chloride electrolysis and
direct reduction with carbon have been developed through pilot scale,
but the high cost of capital and the low probability of retaining
advantages over foreign producers long enough for an acceptable return
on investment preclude their commercialization in the foreseeable
future.

It seems prudent, therefore, to reduce the research and development
effort on the existing processes to incremental, low-capital-requirement
improvements (in order to delay the demise or off-shore siting of these
processes) and to direct a major portion of available research resources
to the leapfrog-type developments described under "Emerging
Technologies" later in this section.  One possibility is the development
of innovative technologies that could create new, competitive processes
for the production of U.S. metal and mineral requirements based on ore
or waste stream resources available only in the United States.   In the
case of aluminum, processes should be sought in which aluminum is a
by-product, or at least one of a group of metals and minerals produced
from a single ore, so that capital charges could be distributed over a
variety of products instead of a single one.  It is unreasonable to